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(8) Abstract: 

PURPOSE: A voltage controlled oscillator for multi band is provided, 
which can select a plurality of frequencies with a variable inductor using 
one oscillator and a MEMS (Micro-Electro Mechanical System) switch. 
CONSTITUTION: A resonator (10) can select a frequency according to an 
external control signal, and an oscillator(20) oscillates and amplifies a 
frequency signal selected in the above resonator. The resonator includes a 
variable inductor(12) whose synthesized inductance is varied according to 
the external control signal and a capacitor (CI) connected in parallel with 
the variable inductor. The variable inductor includes a plurality of 
inductors(Ll,L2,L3) connected serially with different inductances and 
switches(Sl,S2) which are connected between the inductors and are 
switched by the external control signal and then form a closed loop by 
the capacitor and more than one inductor selected by the switching. 
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•S- ^-^^r cq-^1HH.-g- ti'S-^H ^tb ^G-S.^, tb 7^ ^-^71 5^ MEMS(Micro-Electro Mechanical Sys 

terns) ^$1*1* °l-8-# 7>^?1^E1S. ^sH** <«a*l« *r *>?1 fl« SW^. 

o]« ^*>o^ tw'*. ^H-y^ ^ ^mk** -a*!* ^ safe.**^^.'*^^^^ -a** * 

*l ^MHr ^7]* i^*>^ t»*«H.* ^J^IM afl*«-t|-. 

^ <q «. ajo^S.** nl-ej- ^ ^fl^SH ?fl*fH&)54. *§^*Hz MEMS £«-$h=K 

<4i*H. -S- tf^* 7>« MEMS Sl^*!^ * 711^ yt&7)3. r^fHES.* «*l7l* ^ SJo.^, 

LC ^3. ?&<i.2. A>-g-S>7l H*^ 3*113*1 3^7} *3. 7>3 «1 £#£|*r a^7> #1}. 
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£. l£ *2fl 71 ^tf^H *fl7l» ^iS^s, 

J£ 5fe ^1*13 33*3 (Single Input Multi Through) *8^3 a]~§-^. g<tiAle|* £.Altb 35.£©1jI, 

S. 6-§r €*el^ PCS *1M 0 W * ©l^S©^. 

10 : *^7l 12 : 7>^o]^El 
20 : *^>7l L1.L2.L3 : ?]33 
CI : ?fl D fl A l^l S.S1.S2.S3 : :£$1*1 
S11.S12 : *r^Jfl*| 

it*?. 21 ll ^RV -g'S 

-S- Ik^Sr cf^«jH.-g- ^©J-^©! 3 ©-3>i , 7Hsl ^-^171^1- MEMS(Micro-Electro Mechanical Sys 

terns) °l-g-$ 7V^°l^t|S. *&*\ -id^tfr *r SiS.^ tr 3*«2.* 3M 

7) (Voltage Controlled Oscillator ; VCCOfe *<3<M^<«i*l *ti>3 4^^]** 7^2 ^sHr# 
^3l*rfe ^V©!^. 7l^sl *«7lfe ^3. ©]3eKL)*t *I|*IWeUC)* a}-8-« a>-8-*M 

fe -ti^*^. HB— Aj^^- ^A^ 7>^^^* *r*«4. 



7>^§ifflA-isi jflijAi^ ^^-^(aC)o] ^ ^sq-^r^l io% ^S. -Lfl-eq <H1^H ifr*)* ^ &-§- «*+ *r©r 

>H ^*Hr «fl©11 tr7fl7> sa^r. 



nJ-S}.^, ^3*^3 ^41* HTfl ^^-Al?l7l fl*IHfe jL^Jg ?WAlBll4 ©l^* ^^-Al^O> £©J-*H *«7l 

2.1-olU RF IC si oflfe #oi *>x+s. Sife fe*H3°l $13-. 

nsiai, ^tf^H ^^71 i-©m ^ safe ^^^7> tfisa^. *!«?33 #.§■ T>wi-7fl n^t 7i^©i sisa7i mi 
fe°m. 
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sje^l °l-f"f-4 cf^-7lfe S>i4fi1 <fflH.°fl*l4 ^Slfe XS- 1 ^ * ^fe *fl >I4 SBS.(Dual Band S=fe Tri-Band)4 
n «ffl = ofl^ #o.t^, o] nflti>T^ 27fl e>l#s} ^7]# EH <d«S(Mode Selection)*}^ 4-§-4:n. 

44. 

^-"g^S. 44*14 ^4713-fe 34*14 ms.fla 7 > £el€ * £44, « tMiLH ^444 &fe £44 
ti4«4-<>14 $3.7} &fe ^ ^-^71, ^-tfl^ ^71, RF MEMS ^4*1* ©1-8-44 4*r3 ^H* 4«?4fe 
*4 *4 SIS**}. 

aeN, 34°14 »*IS4 3 (combiner network)?} 53fe -g-e|€ ¥ 7fl4 *«44 ^ ^ 7fl^ £34 44*H £4 
7) S}3-7} ^AS>j1, ^«>°1M til Eifq 3ofl 44 ?m^2-7} 414 4^°1 44. 

^ t}°1.2.H. ^447} &fe £4714 ^-f 3.* fe(low 'on') <y44i* <&7] 4*84 .8.^4^ * DC <?UH 
^^^S^.^^S.^ i^*l7> safe ^-f ^4 3H5L(Q)» 4i A ]?14. £4 iLH(off)*Hl ^el^^A]^ 

* 4 A 3*i?ife Tg^-i: 7>^iai sa4. 

d«2l (doublet) J=4#4(tripler) 4* 44*4°MS a}-§-*M^ i^4°i^ 4^7} 444 

4, ^444 ^^^^>sq- e} ^ ^al^sl ^71 44^ 4SL*1 44*8 444 44. 

4^ £3714 ^-f ^ ^t^, ois. *]*n e«» 44£ »4iLfe 4-§-°fl 'S^* 44 W 

°i 44. 

H 9 g *i<Sj*}fe ^4^4^°fl H)-B)- 7l^»] ^ ^371 £iL*}4fe ^-fr 7M2 &4. 

^ ^s}^ °1444 ?flsflAlBl# a}el 7 fl *1|*144 ^.fi.4 ^-fe* 4«!£ *r 5Ut11 45244. 4*113 SB 

E^=lfSl ol^Bl, 7flSfH4. ^44?} ^Jl*}^. SSt-l- 44 44 4J=^5L ^4# *444. 

44*1, RF MEMS S]44* A>^-*>^ 4*fltr °}44^ &4 *{M7} °1^444 4^4 ^44*1)4 fl*t^ t ^-s) 5J 

VJ- . g o| c I i,L :i i 7.]- fil- fc- / 1 .7=1 :4 

■g- iW-ft °1&1«: fe^l^* *M*>7l ^«fl °>#«- ^^S., ^ *tg* « 7fl£q ^71^- MEMS ^^1* 7>^°] 
^^S. 4^0^ ^sHM- -a^!^- ^ 5Ufe ^^^-§- Jfl**^ ^ 9X^r. 

^.7] s.^^. ^*>7i ^)*>oi * ire*i -a^^HH^ife, ^H^^^i 4^ ^^r# -a*?* ^ sife *<fl?i; ^ ^ v 

71 *^7H^ ti^^ W ^ ^4*>fe 5L-&*>fe ^* ^^-S. *>fe ^ v ^l 

7l# ^1^-^. 

^■71 ?7j 7 |fe- ^>7l Sl^- ^H-il^l 44 tl^^^V 7>^Sl^ 7>^°1^El; ^ ^>7l 7>^?1^Elfil- 

?H4|Ai^« i^*r>fe 53* ^ ^s. t!-4. 

^8-71 7>^*reelfe ^s. ^ ?]^^* 7}x]5L aq«s. tl^4; « ^l A > 0 l°fl 44 ^^M, 

Aj.71 slY ^HAi^ofl xq-sj. 21-4 i^^E)^ -*7l ^ 4 4 4 ^1 ^3\%<% ^ ^^^Ife 44 ^ 
*B f=f ^ ^ 4fe ^44^ S«-4fe ^ •§- W t!-4. 

nelaL 4V71 7>^°reEl^- ^71 ^^-Hofl sltb ^3 ?14^i ^ S^4«fl. -^"4 St t 1 ^^ ?H*4 

4-E- ?i44*ll 4^14 «-^!4fe *i 4^^* 4^44 4« *W&44» 444 ?144 4°1^ 4 s^4fe 
t^4. . 

^-71 ^sfl*14 44^4 4fe MEMS ^4^14 4* ^^^-S. 44. ■ 
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is. £33; ^ ^-71 ^HAi^oj) ^ z^-q- ^^^<h ?m*)^sn- Bfl-^s-g- <§^*Hr ^3 

*1» iWfe ^•^-£-5- 

s. <a^^ ^3 £33; -§3 #7i ?13£H zJ** ^15. <3^3fe ^41*1 ^7] .s^H <yA°fl 

t^e} ^3*1 ^3 ^ *N-» ^3 £.3. -*7l jfljflAiB^ *j|Jf.=# <8^*Hr 

#4)3 ^ £1*1-1- ^8-5-3. 

c}= ^Al<4)i4 2E tf-E- ^lii^i #71 MEMS 3J* ^-2.5. ^rfr. 

«] igo.] .7.*) nl xt.g. 

^ s.^^ 3j ^ 2.^ ^ ^xg^ ^^-o.s.Ai °}nm. ^ si* 

olsHlAi f}-^ 7flsl <g-*}7l5q- MEMS °l-S-^r 7}^°]^ ^5- ^r^Hr* ti^S « 

?«jH-§- Si^H *^37l» ^tb^. 

5. 2 S. 5°^, ^ ^1<H^13:^ ^ ^SK^ a^*}. 4. ejfe ^-^7}(10)^, ^2]7Kl0HW 

^3K- -tlJl-i- ^ ^#*>^ ^"^1 71(20)1- a*«ti|.. 0^7lA^, 21^- >ilolAl^ ££^$=ll4 ^ofl £}*j|A| 

^^]7l(10)fe 21^- ^HAj^ofl nj.2). ^ ?]^^7> 7>^Sl^ 7>^o]^^(12)Sl-, 7>^?l^Bl(12)^l "3*3 

?il2fl^^(ci)i-a«-*ti-. 

£2^l£ 3^1 ^Al^oflA-1, 7>^tl^^(l2) ; b *\3. 4€- <a^^i# 7M2 3l«S. ?1^E)(L1,L2. 

L3)5q-, ■y^Biai^.Ls) ^ -a^^ ^fi^^x^ ^ ^ >-^^sioi ?MAit|(ci)i4 #71 

cfl s^tj) Ai^^ ^-14 ol^-sl oi^El^ Sltb = * ^^*>^" ^^(Sl,S2)# S^-t!:^-. °^7lA^ i^*l(Sl,S2) 
^- MEMS ^3 *1 "?! 3 °1 w>^"^ *V^- 

ol^Bl^l SltflA-1 ^-Ag^ Aj-^ oi^^i# *>^}7l ^tb *}^^^(S11,S12)* zl"^ ol^El ^>olofl 51^4. 

i 4S1 -gAHHA-1, 7>^°l^^(12)fe 14 €- ^I^^i* 7>*]-a. ^15. 4^ °]^EKL1,L2,L3)J4. 

Bl(Ll,L2,L3)°fl 4^^*^. «3^S1^ £l «- »lolAjs:oll n}«} q-q- ^^s]^ ?fls(|AlEl(Cl)s)- ^1^- = * ^^*>^ i 
-$1*1(S1,S2,S3)# 5L^4. -S- ^HW ^^l(Sl,S2,S3)fe MEMS ^°1 «>^"^*>^l-. 

£ 521 -ijAHHAi, 7>^ol^&l(l2)fe *\3, ^ ol^^^l- 4^31 -=1^&|(L1,L2,L3)2(-, ^ 

EKLl,L2.L3)°il 4^ ^^S. -S^sl^^sl i^^l ^^-i- -sq^-^lol ^3L°fl t&-*\ ^ 

a^ ^ ^ ol 37II0I ^s. l:5d*l D vh ^^^1 ^ ^sl ol^l^^ ^-S-*V^ 7>^« ^ 5icf. 

<q«. ^Haij:o1| o}«}c3 oi^eI Ll°fl SI °1 -€-(ON) s]^, "?1^b1 LI 4 ci°fl fil*>^ 

o]S\- ^-ol ^.^~^ 7 } «H=^, ^7l(^0)» **>^ ^^1 ^i-fe" ^H.S1 Alx°vl # 
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SH+ ^H-tULofl 2)i%q o}^ L2 °fl <3^€ ^4*1 S2 7}-& s\ZL Sl«] fe^, 4lS £^4 $34 Ll4 L2 ^ 

oleics}. ?flS()Al^ ^ ? MAl^io11 4 ^-^^7} 3334, ©13* PCS = ^4 Sl4. 

nv^ ^jf ^ol-tlJ:^ ^44 SI 4 S2 * £ *l?l7l ^1 IS. 4«4 L1.L2.L3 ^ 43<a^4 

tDbJM^s} ?flnJlAl^^ o^^j. ^xl^^7> ^^5)i, IMT-2000 HB— -S. ^4 ^ 5S4. 

t4sM, ^Hai^o^] ^*>fe ^4^ SHS.» ^ 4^^-§- 44*fl<H 4*l7ls. 4-§-4 ^ 

safe 3°14. 

£. 23] ^H°fl4fe ?fl2flAl^|(Cl)l- JL^^}^ -a^BKLl,L2,L3)°11 444 ^5) *1 (S1.S2)* : ? 
<84$i 0.4, ?})^4 <?}333 4-S.44# *bH ^sBs.* 4^4 'T 9-^7Fr44 

°J3eUL1,L2.L3)4 i4*l(Sl,S2)fe RF MEMS 7l#-§- 4-§-44 . °-SL *H4 7^44, S<g4 344>« 

4# ^ 44. 

^bflA-1 a>s)- £o] oi^el 27fl» 4-§-44 4«!4 "r Si^l, 4^ 711* 4444 44 B *HH.«- -id«!4 

^ Sife 44*fl°l 4471 7> 44. 

°fl-I"§-4. 4-§-4 oi l 3«1B5. ©1^4 ^H-tl^l- 4-§-4:2, 100 44 Tfl^Aixl- >i44( 

s>*n #^44 °i^4 li4 <g^si3i, oio °i4 43*1 L2 *. ooi °i4 <a^&i L3 4 44*i4fe 3J 7}-;g44. 

na]^, -il-a] «J= -^aH^- io0, PCS = 4^ A Hfe oio, IMT-2000 SB= 4<4°flfe 001 ♦ #34£4 4 
^ Afl7M « = » 4?»4 ^ sl^ 44*IH ^7l7> 44. 0 14 *44 4^-°-.3. 4444 ^E^^Th-sH, S. 30115. 

*447fl 2}-§-€4- 

SL 3£- 4 4^°f| 4# tff^i=-g- ^OJ^H 4444 ^ ^AHl- £AltV ^5-£olcf. 2. 30^ 7V4433fe Bfl-f- 

= sit!- ^34 434^ 5lt fl^W. <?1^4^ SJt ^°fl ?H4-4 4* 4* 43^°fi ^ tl^ 

*>^*>7] ^i^E] a>©h d a^-Ai^ nfl-f- °>^^ *r ^«*>sa4. 

^l#lr^, i-fl^l SI -I- LI 4 ^ °l^^^i# ^-^^ ^l^El L2 * LI 4 *>^*>7l 

*>«^'*l Sll «1 $X^. =L^3., i^^l S2 ♦ <a«*>^ L1.L2 ofl sit!" sfl ■¥■•£. ^ A d A l °1» ?]^^ 

(L1,L2)4 ^-s. ^ A 3«>-b tl^^l L3* *>t&*>71 ^*>o^ S>^^^1 S12 7} i^-sl<H Si^- 

*>^^*1(S11.S12)S. ^<^|a^| ^tg^j. A;^^(Sl.S2)sl- * < atlV o.s *H£M. MEMS ^^1» +}-%-^ 

£ 4* £ 24 Ml2§V^ t £ 2«fl^t ifl*l(Sl.S2)Sl 44 ?1^4(L1,L2,L3)7> Q%S. <&&S\S=: *»44t!:, 

J£ 4°fl^^. ifl*|(Sl.S2.S3)4 44 S1^4(L1,L2,L3)7> <9^4^ ^3M4. 

=lH5l, s. 3oflA-isi|. ^o] oi^tVs} aj-j: oi^^^i- 4^471 ^4 4^44* *\ s^-a]^ oV5§^ ^ ^ 

sas.^ ^£ 514. 

5. 5°1|44 ^-©l. ^•°i 0 J^ ^^#^(Single Input Multi Through)^- 7>4^- ^*1(S)# 4*4^, ^ 44^1 ^ 
^is 4fe HBs-4# *1^4^ 4*4 S14. 

£ 6^- -il-a-14 PCS HBH-°1|4 Ai-f-Bfloi^ 4 ^4^ 4^S44. 4^S«s.-§- *^>7l* ^-i-elM^ & 

^4©14. 
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S. 6a4 Al-i-eflol>g flafMH, 0.9GHz <4H ig-^Hr ^44^ 3.7)7} 3.6 dBm°l * *r 91°.**, 

<£*b -S^aI aflT^tJ-. i4*H. a-lr S^*>^ SB^JL *r & °-4, MEMS ?] 

33* a>**K! d B-t- «h* OH* * 

S 6b<*Hfe 1.8GHz <fl43 s-4-§- >g^sHr 0.5. ^ ^^ofl^sl 4.5dBm <=>} 53* 43-ifla. 

UV^^. ^. 7H |A]c|toJ ^«(| #3gS)*l ^^>l-0fl 4°^ £<g gj £ 3 .g. 7> ^ # ^ g 

-£.4, UtF^HH 333^ €- 1^4 344 "flA^l 5.^-34. 

>1J ^£] .ft 4 

°1-iMM 44 £°1 €• l^-Sr, 7>>£ MEMS ?13tH4 ^ 71)4 g?H<H 1^715. 4^«H = -§- !. v *]7] 

» ^ LC f£L 7WAl^» *^-O.S A>^S>7l »«M #*H3£ 37l7> #51 7>^o] £ 

44 £4. 

4*4 f^-71 ^33.^ $344 ^ Sl^ ^44 (Band Selection Switch)4 

4* *M4 *4*HI €4. 

f.r>7 ) tj 'rsl »]4 

^T 1 * 1. 

4Y *H4<tfi°fl 44 **K»* 41 ^tt - ^ 7) ; g} 

**i7H4 ^4^ ai^s. ^4 ^s.*>^. ^71-f- s^-4fe 4fe 4#HBs.-8- ^<a-^l<H 

*14. 

*fl l*cMl 5S44, #7) ^44fe 

-S-71 4^ *HX) £ofl 44 ^ y^^i7> 7>S4fe 7}S434; « 

£4 7>^ol^^sq- ?MA|Elf i^4*r 3# 4*3 ©.3. 4fe 4#«J^-§" ^<3-*l14 

^T 1 * 3. 

**l 2*<H| Sa«H-H. *J"4 7>^°1^E]^ 

43- 4* 7^2 413. ol^iH; 5? 

^•7] oj^eI A>oiofl ^s}^, Aj- 7l <q «. ^oiaisou 44 44 ifl^s)<H Aj- 7 l ^^444 aj. 71 ^^jofl ^*{| 
Ai^js;^ 44 °]aj-4 oi33°H ^tt i^^ll- i^«>fe ^-i- ^^°£ 4fe 4^HB = -§- 

4. 

*H 3*J-ofl Sl^A-l, ao]s)^ MEMS ^41*1 °J ^-1: 4fe 4f^^-§- ^°J-^H tt^^l. 
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5. 

5*1 3# S^r XI 4^HI 5tH*l, #7l 7>^°1^E1^ 

#7} *|^ = ofl Sj^j. o]^^i & Ij^W, #?1 ^ T^l 7H*M ^ ol^EH ^-Ag 

*>fe #£ £3^* *>fc*M $1$ *>«&JM*1« #71 43-3 AVo]^ d 53^- *}^r tj^lffl 



=4 5*<M1 SW^l, #71 Jt^ iflAlfe MEMS 3* JMAS *>fe t**1B=.-8- 3tfXM ^71. 

7. 

XI 2#°fl Sl<H*1, ^"71 7>«*m*lfe 

^S. 71^12 <S^€ ^3 oi^El; ^ 

^•71 ol^EW 3*S «*SJ^. #71 £|*X|<H Al^ofl 421- ^3>SM #71 ?fl Sfi A] ^ StJ- Sfl^. = # <g^*Hr 

3L#*VS=- 3 -a- e^hbe.* £tfXM ^7i. 

fln 1 * 8. 

X| 2#°fl Sl'H'H, #71 7>^°l^t|^ 

*is. 7}*1ji ^3 U 

4 v 7l ?l^^ofl Z^-Z)- Z^S- <a^5l^ Cl-^Sl i-fl^l #71 £l-lfX)<H #^<^1 ^ #7l t^Sl i^*l 

*Wt -ti^^ #71 ^XM^ <§^*>fe ^«SJ«* ^3*3 #^3 3E#*Hr 53 

■§• ^-3 .£.3. c^SHE.-8- *itfXI«H 



XI 7# £fe XI 8#°fl Sfl°W. ^-71 + MEMS i*1*|?] 3* *Hr ^ifflH-g- tf*»7l. 



^T 1 * 9. 
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